Cloud computing is an emerging paradigm that allows users to conveniently access computing resources as pay-per-use services. Whereas cloud offerings such as Amazon's Elastic Compute Cloud and Google Apps are rapidly gaining a large user base, enterprise software's migration towards the cloud is still in its infancy. For software vendors the move towardscloud solutions implies profound changes in their value-creation logic. Not only are they forced to deliver fully web-enabled solutions and to replace their license model with service fees, they also need to build the competencies to host and manage business-critical applications for their customers. This motivates our research, which investigates cloud computing's implications for enterprise software vendors' business models. From multiple case studies covering traditional and pure cloud providers, we find that moving from on-premise software to cloud services affects all business model components, that is, the customer value proposition, resource base, value configuration, and financial flows. It thus underpins cloud computing's disruptive nature in the enterprise software domain. By deriving two alternative business model configurations, SaaS and SaaS+PaaS, our research synthesizes the strategic choices for enterprise software vendors and provides guidelines for designing viable business models.
Introduction
Cloud computing is an emerging concept that allows users to conveniently access computing resources as pay-peruse services [4] . As is often the case in a new technology concept's early phases, expectations are high and growth projections are impressive. In 2013, cloud computing is among the top 10 technologies considered strategic for most organizations [22] . Analysts project that the cloud services market will grow from $25.5 billion in 2011 to $159.3 billion by 2020 [47] , and expect that almost all computing resources will move towards the cloud. Whereas cloud offerings such as Amazon's Elastic Compute Cloud and Google Apps are rapidly gaining a large user base, enterprise software's migration towards the cloud is still in its infancy.
The relatively slow migration towards cloud solutions in the enterprise software domain can be explained by different factors: Looking at the demand side, business users have more complex information technology (IT) needs than private users, since they use enterprise software, such as enterprise resource planning (ERP) or customer relationship management (CRM) systems, to support their core business operations. Given the business criticality of these systems, companies are more concerned about security and peformance issues [49] , but also face significant switching costs when migrating to new technologies. Accordingly, the business user perspective has been extensively investigated in recent studies on cloud adoption drivers and challenges [6] , [27] as well as approaches for migrating to the cloud [36] - [37] . However, this slow migration towards cloud enterprise software may also be explained from the supply side, where vendors are reluctant to introduce cloud offerings. For them, cloud computing implies profound changes: Not only does it force them to deliver their solutions via the internet and to replace their software license model with service fees [40] ; it also requires them to rework their solutions to become fully webenabled and to serve multiple customers with the same instance, whereas traditional applications are installed and often extensively customized for a single customer. In terms of competencies and resources, delivering cloud applications implies that software vendors operate data centers and manage applications in addition to their traditional software development activities. Although several authors have emphasized cloud computing's disruptive nature [13] , [32] , we still lack a systematic analysis of cloud computing's profound impact on software vendors. This motivates our research, which investigates the shift from on-premise software to cloud services from the perspective of enterprise software vendors. We build on the conceptualization of business models [24] , [28] , [44] , which allow us to systematically explore cloud computing's implications for software vendors' value creation logic. Specifically, we address the following research question: How does cloud computing impact enterprise software vendors' business model configurations, and the interrelated dimensions of customer value proposition, resource base, value configuration, and financial flows? Given our study's explorative nature, we apply a qualitative case study research design to gain detailed insights into enterprise software vendors' business models. Based on primary and secondary data, we systematically analyze four cloud offerings in the areas of ERP and CRM and two of their on-premise counterparts. Using the business model canvas of Osterwalder and Pigneur [44] as analysis framework, we derive two distinct business model configurations -SaaS and SaaS+PaaS (Platform-as-a-Service) -which synthesize the strategic choices for enterprise software vendors. The identified business model configurations provide guidelines for designing viable business models and relativize the strict seperation between SaaS and PaaS in prior literature. Our research thereby complements the few prior studies on cloud-based enterprise software, which focus on revenue and price models [1] , [19] , [23] or develop cloud offering typologies [34] , [40] .
The remainder of this paper is structured as follows: Section 2 summarizes prior research into cloud computing and enterprise software in order to identify the research gap. We then present our qualitative research approach and analysis framework. Our case analysis starts by presenting details of selected enterprise software offerings and vendors. Based on these insights, we analyze the key characteristics of cloud-based business models in order to derive two distinct cloud business model configurations. We then elaborate on their characteristics and how they change enterprise software vendors' value creation mechanism. This paper concludes with a summary of the paper's contributions, limitations, and implications.
Cloud Computing's Impacts on Enterprise Software
Enterprise software comprises all software applications that companies use to support their core business process operations [14] , [41] , [48] , such as enterprise resource planning (ERP), customer relationship management (CRM), or supply chain management (SCM) systems. Cloud computing and SaaS are considered a next step in the history of enterprise software [37] , [39] , which evolved from custom-built software to packaged business applications andfinally -to an increasing service orientation with application service provisioning (ASP) and now cloud computing [8] . Today, on-premise enterprise software is prevailing, with 90% of manufacturing companies relying on ERP [9] . They are mostly standardized software packages based on an integrated database and consist of several modules aimed at specific business functions. As on-demand software delivery, SaaS presents an alternative to the traditional onpremise software, which requires the user to install and operate software in his or her local IT environment [2] . Compared to ASP, SaaS is designed to serve multiple customers with the so-called multitenant model [35] . Customers' data is isolated from one another, while sharing the same instance of the application. As a result, customers have less possibilities to customize SaaS, unless they have a dedicated installation [7] . Table 1 , which summarizes prior research on cloud computing and enterprise software, reveals that previous studies associate enterprise software's move towards the cloud mostly with SaaS and focus on the user perspective. As much as cloud computing impacts customers, it impacts software vendors and requires the same research interest. However, our literature review shows that current research on cloud enterprise systems hardly focuses exclusively on the vendor perspective. With the exception of Luoma et al. [38] , the few existing studies are mainly conceptual papers and lack empirical validation.
Cloud Computing's Implications for Software Vendors
The provision of cloud computing services is most often associated with changes in pricing models and revenue streams for software vendors. Compared to the traditional revenue model for enterprise software with a unique license and recurring maintenance fees, SaaS implies new types of price and revenue models [13] , [23] : subscription (customers are charged the same fixed monthly or annual sum for independent usage), free (customers are not charged but cannot use all the functionalities), advertising (customers pay no cost to use the solution, while the vendors earn revenue from advertising), and pay-per-use (customers pay only for actual usage and professional services, and software vendors charge for services such as consulting, support, or installation). Abdat et al. [1] mention only three of the aforementioned revenue streams: subscription-based, usage-based (similar to pay-peruse), and advertising. For PaaS, Eurich et al. [19] analyzed 25 cloud platforms and identify eight revenue stream types, from the perspectives of customers and providers: subscription (fixed installments paid by a cloud-based platform customer for getting access to and using a certain service of the platform), transaction-based (customers are charged based on their platform usage), and revenue sharing (commission for placing and promoting an application paid to the provider), additional platform services (e.g., support, training material), advertisements (screen areas are sold to advertisers), affiliate services (from providing PaaS capabilities to another provider's ecosystem), and admission fees (one-time renumeration to access the platform and download/upgrade an application; customers are charged each time they publish a new version of an application).
To systematically investigate the manifold changes induced by cloud computing, a few researchers have begun to investigate cloud computing and business models. In his paper Moving from Products to Services [13] , Cusumano explains the general shift in software providers' business models, as software gets cheaper, combined with less costly ways of delivering via the internet, as well as attracting small businesses and leading-edge early adopters. Other studies characterize and distinguish different forms of cloud computing. Among them, Weinhardt et al. [50] designed a cloud business model framework with three subclasses -infrastructure, PaaS, and applications -and further refined them. In their categorization, the subclass applications consist of two different business models: SaaS and on-demand web services. Liao [34] defines two classes of SaaS -enterprise-oriented and customer-orientedand identifies two service patterns. The first comprises SaaS providers that manage their development teams, sales channels, and business partners to provide end users with SaaS applications as full services. The second comprises service platforms and implies that SaaS providers provide development and deployment tools. This allows third parties to develop SaaS applications that implement a specific business logic to meet particular user requirements.
In their recent study, Luoma et al. [38] derive business model configurations for SaaS based on 12 previous papers. They rely on Osterwalder and Pigneur's canvas [44] for a conceptualization of the business model and its contituitive elements. Based on a sample of 163 Finnish firms, the authors compared SaaS and ASP and identified three SaaSrelated business model configurations: enterprise SaaS, pure play SaaS, and self-service SaaS (Table 2 ). They also find that ASP provides customer-specific solutions and requires much more integration than SaaS, and that both ASP and SaaS have smaller company and transaction sizes than software firms in general. 
Research Design
While our understanding of the factors that drive customers' adoption of cloud enterprise software is maturing, we still know little about the profound changes for vendors and their ecosystems. This research gap motivates our study. The following section outlines our research objectives and our qualitative research approach. For within-case and cross-case analysis, we rely on one of the existing business model conceptualizations as analysis framework, because it allows us to systematically analyze how a software vendor creates, delivers, and captures value [14] , [44] .
Research Objectives and Approach
The few studies on the vendor perspective focus on SaaS as well as the associated revenue and cost models. With the exception of Luoma et al. [38] , no study has used established business model conceptualizations to analyze cloud computing's impact on vendors. Another limitation is that existing studies perceive SaaS as providing uniform and simple applications, but do not consider the de facto complexities of enterprise software. The latter is particularly complex in terms of functionality and customization to user needs, and its integration crosses multiple business functions and processes. These particularities explain why recent studies have identified enterprise-oriented applications as a separate cloud solutions category [34] , [38] that differs significantly from self-service SaaS offered to private users.
Our research addresses these gaps by investigating how the move from on-premise software to cloud computing changes software vendors' business models in the case of enterprise-oriented applications. Given the profound changes implied by cloud computing, our research is exploratory and takes a holistic focus on the value creation logic [24] , [28] , [44] of enterprise software vendors. It asks: How does cloud computing impact software vendors' business models, as well as the interrelated dimensions of customer value proposition, resource base, value configuration, and financial flows? In view of our explorative research objective, we opted for a qualitative research design based on case studies. Case study research, which is particularly useful in situations in which a contemporary phenomenon is studied in its natural context [5] , [52] cloud changes the value creation logic of enterprise software vendors. Case studies have also been used in prior studies for studying real-world business models, and specifically in a recent study on the evolution of software vendor business models over time [3] . We use multiple-case studies, since the knowledge gained from replicated case studies is thought to increase findings' external validity [15] , [52] . We also use an analysis frameworkdescribed in the following section -to guide our analysis [15] as well as to establish a basic vocabulary and meaningful high-level constructs.
Case Selection
The selection of software offerings and vendors was driven by theoretical sampling [52] . According to this logic, cases must be selected based on their commonalities and differences, to predict contrasting results and to allow researchers to extract generalizable patterns. Our case selection criteria comprise two dimensions we consider relevant for cloud-based business models (Table 3) : (1) the cloud solution's functional scope and (2) the provider types. To allow for variation in the first dimension, we decided to consider two types of enterprise software, ERP and CRM. We selected ERP systems for their comprehensive functional coverage of the main business functions and their high customization level, which would require consequent effort to deliver it as a cloud application. CRM systems have a restricted functional scope on marketing, sales, and service, but have proven to be the most popular business application in the cloud. Related to the second dimension, we picked established software vendors as well as pure cloud services providers. Traditional software vendors allowed us to study the strategies and constraints related to migrating on-premise solutions to the cloud, whereas we expect pure cloud services providers to reveal a more innovative business model. For the traditional software vendors, we chose SAP or Oracle, since they are leaders in the traditional enterprise software market [20] , [46] and they both offer on-premise and alternative cloud solutions. By adding them to our sample, we are able to analyze the adjustments they made to their traditional business model when introducing cloud solutions. For the pure cloud services providers, we chose NetSuite and Salesforce owing to their dominance in the cloud-based ERP and CRM solutions market [26] , [42] . As a result, our sample allows us to study variations in cloud business models according to functional scope and the different software provider types, but also to compare cloud solutions to traditional on-premise solutions. 
Data Collection
As part of our study, we observed and analyzed the cloud solutions market over more than nine months. We collected information from more than 70 primary and secondary sources, which can be classified across four different categories Appendix A: The first category comprises product information provided by the vendors, such as product documentation, white papers, and training material that describe the software offering in detail. The second category concerns company information from annual reports and investor publications, which summarize information about vendors' competitive strategies, market development, and financial performance for investors and the general public. Market insights from analysts and industry experts represent the third category and includes news articles, market analysis, and research reports. As a fourth category, we collected primary data from interviews with sales representatives as well as implementors and expert users in order to complement missing information and validate our assessments. By collecting rich material from a diversity of sources, we were able to increase the validity of our analysis by means of data triangulation [29] , [52] . The information presented in this article represent the current state as of March 2013.
Analysis Framework
For within-case and cross-case analysis, we used an analysis framework that allows us to first describe the software vendors and their solutions uniformly and, second, to systematically compare the different elements of their business model. We chose one of the existing business model conceptualizations from the literature as the analysis framework, because it allows us to take a holistic perspective on how an organization creates, delivers, and captures value [14] , [44] . A business model is an integrative strategy model that unites finer aspects of strategy, such as resource bases, structure, products, and customer value proposition [24] . It relies on the assumption that these aspects are causally interrelated and need to be managed consistently. Business models have recently attracted much attention from academics and practitioners, who have suggested a wide variety of business model conceptualizations and components. According to Johnson et al. [28] , a business model is made up of four interlocking elements that, taken together, create and deliver value: customer value proposition, profit formula, key resources, and key processes. Each of the four elements contains sub-elements, such as revenue model and cost structure for the profit formula element. Kalling and Hedman [24] 's business model proposal comprises customers and competitors, the offering, activities, and organization, resources, and factor market interactions. They explicitly include causal interrelationships and the longitudinal processes by which business models evolve. Based on an ontological analysis of prior business model conceptualizations, Osterwalder et al. [44] designed their business model canvas; it comprises nine interconnected blocks that allow for the integration of disparate strategic perspectives, including the firm's resource bases, organizational configuration, revenue models, and market positioning [1] . Other suggested conceptualizations, such as Chesbrough's business model [10] , were not considered useful as analysis frameworks, because they do not provide a structure, but rather a description of business models' functions.
We opted for the business model canvas [44] as analysis framework for the following reasons: First, the business model canvas is comprehensive and comprises most of the other business model frameworks' components. Second, it has been recognized by both practitioners and scholars [18] . Despite its popularity in practice, it is not merely a practitioner framework, but was established based on a systematic ontological analysis of existing business model conceptualizations and empirically validated by experts [43] . Third, the BM canvas was already used in an earlier analysis of SaaS by Luoma et al. [38] , which allows us to build on their work and compare our findings.
In our study, we thus rely on the nine interrelated blocks from the business model canvas (Figure 1) to describe a business model. On the customer-facing side, it comprises customer segments that are served, a value proposition offered to satisfy customer needs, channels that are chosen to reach customers, customer relationships, which establish the relationship between the value proposition and the customers, and revenue streams chosen to perceive financial entries. On the resource base and value configuration side, it contains key resources and key activities needed to run the business, key partners, who are necessary to deliver the value proposition, and -finally -the cost structure. 
Case Analysis
Case analysis started with a detailed content analysis for each software vendor and offering. Two researchers first analyzed the secondary data. They coded this material according to the business model components and used the interviews to collect missing information and to validate assessments. One business canvas per solution was prepared to perform the within-case analysis. For instance, information about NetSuite was analyzed as follows:
NetSuite's websites as well as market research reports provided us with information related to the products, services, partners, and customers. That information was coded into the various business model components: the customer segment, value proposition, channels, and key partners.
From the data sheets provided by NetSuite, we gained information related to the number of data centers, their locations, and their capacity. Since NetSuite owns two data centers, they are key resources and require data center operation as key activities; both impact the cost structure. This information was validated by statements from the annual reports and the interviews.
The business model canvas for the individual cases served as the basis for the cross-case analysis and were used to analyze the differences and similarities between the different solutions. We applied pattern matching to generalize the findings and to derive two business model configurations for cloud-based enterprise software.
Overview of Enterprise Software Vendors and Their Offerings
To analyze variations in cloud business models and the differences in relation to the traditional software business, our study investigates SAP and Oracle as traditional enterprise software vendors with a dual strategy (on-premise and cloud solutions) and NetSuite and Salesforce as new entrants with a pure cloud strategy. This section introduces the selected enterprise software vendors and their offerings.
SAP
SAP, which entered the market with SAP R/1 in 1973, is currently the leader in enterprise systems, with approximately 50,000 customers. The most recent version offered is SAP ERP 6, an on-premise solution that is part of the SAP Business Suite. SAP ERP comprises different modules for financials, human capital management, sales and service, procurement and logistics execution, product development, manufacturing, and corporate services. It targets medium and large companies from 25 industry sectors such as automobile, chemicals, industry machinery and components, and life science. SAP's revenue streams mainly derive from licenses and services, notably annual maintenance fees that represents between 18% and 22% of the license costs. SAP has a strong network of approximately 11,000 partners, comprising value-added resellers (VAR), integrators, and software vendors (ISV), who support companies in implementing and integrating SAP ERP, as well as universities (SAP University Alliances Program). In the mid-2000s, SAP introduced SAP Business ByDesign as an ERP solution for small and mediumsized enterprises (10 to 500 employees). Currently, SAP Business ByDesign is available in Europe, certain Asian countries, and the U.S., and provides full ERP functionalities for target industries, including services, sales, distribution, and manufacturing. SAP Business ByDesign leverages cloud capabilities to offer innovative services such as in-memory business intelligence. It is hosted on SAP's own IT infrastructure in Germany and the U.S. The different packages start at $11 per user per month for the employee management solution and go up to $199 for the full solution. SAP also provides a development environment, the SAP Business ByDesign Studio, for extending functionalities and developing add-on applications. The add-ons are sold via the SAP Store, which offers approximately 115 applications (as at March 2013); among the first was a customer chat application from Google. SAP earns 15% on every sale.
Oracle
Oracle Siebel CRM is an on-premise solution for mid-sized to large companies and was released after Oracle acquired Siebel in 2005. It is used by approximately 5,000 customers. Oracle Siebel CRM solutions are tailored for around 20 industries, including manufacturing, life science, technology, and insurance. This industry specialization seeks to reduce implementation time and effort. Oracle solutions' particularity is that they run on their own technology stack, such as Oracle application servers, but also their own programming languages and databases. To maintain customer relationships, Oracle relies on its partner pool of 30,000 consultants who develop for, sell to, and integrate Oracle solutions directly into companies. Oracle CRM on demand is the SaaS offering derived from Siebel CRM for small to large companies and comprises tailored solutions for specific industries. Oracle's on-demand applications have more than 3.5 million users, and are available as a multitenant or a single-tenant solution. The multitenant solution cost starts at $90, while the single-tenant solution costs $125 per user per month. The solution can also be installed on private clouds for $110 per user per month. Specific transactions such as emails sent or modules such as eCustomer incur additional costs. Oracle CRM on demand offers a mobile version and also
NetSuite
NetSuite is a pure cloud solution provider and claims to be the enterprise systems leader in the cloud. NetSuite ERP is dedicated to mid-sized to large companies and currently has approximately 10,000 customers. NetSuite ERP's main functionalities are accounting, manufacturing, fulfilling, billing, and payroll. NetSuite ERP is part of a cloud suite that contains modules such as customer relationship management, professional services automation, and business intelligence. NetSuite ERP starts at $399 per company per month, including one full user and 10 limited users. Additional full users are charged $99 per month. NetSuite also provides a platform, SuiteCloud, which is used by a community of 4,000 developers. With tools such as workflow management, application development, and integration services, SuiteCloud helps developers create applications, which are sold through the online store SuiteApp. The latter currently contains 1,000 applications. NetSuite also has a partner network; Accenture is an official reseller, while Yammer! has developed instant messaging services, and Google has integrated its Google Apps. NetSuite has two data centers located in the U.S. -one in Massachusetts and one in California.
Salesforce
Salesforce is the leader in cloud-based customer relationship management solutions. Its main product, Sales Cloud, is used by more than 100,000 customers, from small to large companies. Sales Cloud targets specific industries such as manufacturing, government, media, and life science. In addition to its main functionalities (e.g., account and contact management, marketing, opportunity management), Sales Cloud offers a separate database (Data.com), which allows customers to manage their clients' data. Sales Cloud is strongly connected to social networks such as Facebook or LinkedIn. Sales Cloud's prices begin at $4 per user per month for contact management only and end at $270 per user per month for the unlimited version. The most popular version costs $125 and contains functionalities to customize workflow and to process analytics. Salesforce provides a platform, Force.com, that is used by a community of 300,000 developers. To access the platform, different packages are proposed, starting at $10 per application per developer. These applications are sold on the AppExchange platform, which contains approximately 1,780 customized applications and more than 1.7 million downloads. Salesforce does not own its infrastructure, but partners with two providers, one in the U.S. and one in Singapore. Salesforce also has a partnership with Google, which provides services that are fully integrated into this platform.
Business Model Analysis
Based on the business model canvas, with its nine business model elements [44] , we are able to systematically analyze and synthesize the similarities and differences between traditional and cloud-based enterprise software in our case sample. This section presents the findings -from the customer-facing elements (Section 5.1), including the value proposition, customer segments, customer relationships and channels, to the resource base and value configuration elements (Section 5.2), comprising key resources and activities as well as key partners, and -finallythe financial aspects (Section 5.3), as described by the revenue streams and costs. Table 4 summarizes the analysis of the four cloud offerings in the areas of ERP and CRM and two of their on-premise counterparts.
Customer-facing Elements: Value Proposition, Customer Segments, Customer Relationships, and Channels
In line with the existing research, our empirical analysis reveals that with cloud-based enterprise software, the value proposition shifts from on-premise software to software delivery via the internet offered in subscription-based and volume-based price models. Customers can thereby reduce the significant upfront investments as well as the need to maintain and operate the software with its own staff. Interestingly, cloud-based enterprise software's value proposition does not only differ in terms of delivery and pricing model, but also in terms of functional scope compared to on-premise software: whereas the core functionality is more restricted, it goes beyond on-premise enterprise software solutions with functional extensions such as integrated analytics, in-memory technologies, or social media integration. Cloud offerings also facilitate mobile access, either via a web browser or via specific mobile applications designed by software vendors. While on-premise solutions are used by and customized for one company, cloudbased solutions serve multiple customers using a multitenant model. The latter results in economies of scale for the software provider, but also leads to a lower customization level, which means fewer possibilities to align the software to specific customer requirements. To address this issue, we find that within the analyzed software vendors, only Oracle complements its cloud offering with a single-tenant option.
From On-Premise Software to By offering cloud services, enterprise software vendors have extended their customer segments to the small and medium-sized segments. This is underpinned by the fact that traditional software vendors, such as SAP and Oracle, target smaller companies with their cloud offerings, allowing them to benefit from the economies of scale due to the multitenant architecture, while their on-premise solutions target medium and large companies. These new customer segments are addressed in two ways: either with generic packages or tailored industry solutions. In the generic packages, which is the most common, the number of dedicated functional solutions varies with the software vendor in question. For instance, Salesforce offers five different packages, from one single function (contact management), to the full version, while NetSuite ERP offers only one package. In the tailored industry solutions, software vendors define a set of target industries, such as Oracle's on-demand solution, which is tailored for automotive, insurance, life science, and wealth management.
In addition to their SaaS offers, certain software vendors provide a PaaS environment for developers. In doing so, they expand the value propositions of their SaaS solution by opening their platforms to third parties and providing them with tools to develop add-on applications and online stores to sell them to SaaS users. This combined SaaS and platform model could only be observed in a subset of the cases -Salesforce Sales Cloud, SAP Business ByDesign, and NetSuite ERP -but is most successfully implemented by Salesforce Sales Cloud and its platform Force.com. It ultimately results in two customer segments: end users are addressed with the SaaS solution (primary segment), and developers (secondary segment), who access the development environment through PaaS.
In the traditional enterprise software approach, partners in particular integrators, VARs, and ISVs play an important role in maintaining relationships with customers. With cloud computing, software vendors attempt to transfer their customer relationships to online channels. First, online stores represent a single entry point for customers who want to purchase software or look for extensions. For instance, AppExchange's Salesforce Store consists of more than 1,780 applications that customers can buy directly. Second, software vendors provide comprehensive online services to guide SaaS customers during the entire lifecycle, that is, from the evaluation phase to the solution's implementation and operation. Customer support is often done online and is included in cloud solutions. SaaS users can contact the helpdesk directly via instant messaging, for instance. In Oracle CRM on demand, users can talk to the technical support at any time. Certain software vendors, such as NetSuite and Salesforce, provide communities to help customers find manuals, discuss with third parties, and exchange experiences. Similarly, with PaaS, developer relationships are also maintained online with tools that help developers publish applications, collaborate, communicate, or find resources.
In traditional enterprise software, indirect channels (ISV, VAR, integrators) may represent a large part of overall software sales. Our analysis reveals that cloud software vendors emphasize direct online channels, for instance by offering online subscriptions to users and developers or by searching and installing applications through online stores. Since cloud solutions do not require hardware installation, the subscription process and the implementation may not require external interaction. Thereby, the four analyzed solutions are accessible after completing a registration form. Nevertheless, owing to the business criticality of enterprise software, it is less likely that customers
Resource Base and Value Configuration Elements: Key Resources and Activities, and Key Partners
Whereas traditional software vendors focus on development, sales, and service as key activities to deliver packaged software, cloud-based enterprise software requires additional activities and resources to provide and operate their infrastructure. Consequently, cloud providers have built their own data centers and have created dedicated teams for hosting and operations. In addition, dedicated SaaS tenants must be created, maintained, and updated for every customer, which involves significant operational activities. In this regard, it is interesting to observe that traditional software vendors such as Oracle and SAP have not been able to migrate their existing ERP or CRM solutions to the cloud, but are developing specific solutions that are optimized for multitenant operations and web access. Traditional software vendors have established strong partner networks, notably for customer-facing activities such as sales, software evaluation, and integration at the customer site. While these activities are increasingly transferred to online channels, our analysis reveals that cloud computing introduces new types of partnerships that allow software vendors to leverage partner assets and integrate third-party services in their solutions. For instance, social functionalities offered by NetSuite ERP, such as instant messaging, come from Google and Yammer!. For all cloud offerings, partners with hardware, database, or operational expertise such as VMware are strategic to ensure their cloud infrastructure's performance and security. While all software vendors analyzed -with the exception of one, Salesforce -host their own infrastructure, the possibility of outsourcing the infrastructure to partners exists. This underpins the modularity of the cloud computing service model (IaaS, PaaS, and SaaS), which allows service providers to rely on others to provide value-added services. This choice of renting or hosting the infrastructure changes the cost structure of software vendors, as developed below.
Financial Elements: Revenue Streams and Costs
Software licenses, which are paid upfront, and annual maintenance fees, which typically account for approximately 20% of the initial licenses, are the main revenue streams (Table 5) for traditional enterprise software vendors. For their cloud offerings, software vendors adopt subscription models with pay-per-use elements, where prices vary significantly with the services offered. For instance, entry prices for Salesforce start at $4 per user per month for a single functionality, while the Unlimited solution costs $270 per user per month. NetSuite ERP charges companies a monthly fee of $399, while each user pays $99 per month. Maintenance contracts for technical support, which are mandatory with on-premise solutions, are not required with cloud solutions, because technical operations are integrated into the cloud offering. Our analysis reveals that cloud solutions' recurring revenues come from both customer segments: end users for SaaS and developers for PaaS. The use of SaaS services is generally proposed through a fixed price per user, while certain advanced functionalities such as customization, or data or transaction volume, are charged separately. This is the case of Salesforce Sales Cloud, which charges additional fees for customers who want to provide portal access to their partners. PaaS customers generally pay depending on the resources consumed (i.e. storage, middleware, or database) and the number of applications being developed. Entry fees for Salesforce developers are $10 per developer per app. Additional revenue sources come from sales provisions for applications and add-ons sold via online stores. For instance, SAP earns 15% on each application sold through its SAPStore. Although software vendors do not disclose the details of their cost structures, we can identify at least three main cost elements. The first consists of personnel costs, including developers for designing the software and updates, but also sales, service, and marketing personnel. They represent the most important costs in traditional software business. Cloud-based offerings imply additional personnel costs related to the operation of the cloud infrastructure. The second, which concerns only cloud-based offerings, is the infrastructure, including facilities and data centers. Infrastructure costs differ, depending on whether the infrastructure is owned or rented. When the infrastructure is
A Refined View of Cloud-based Business Models
The within-case and cross-case analysis reveals that cloud computing significantly alters enterprise software vendors' traditional business model, and forces them to transform all their business model components. We were thus able to derive cloud-based business model configurations, which we present and discuss in the following section. Table 6 synthesizes the business model configurations for traditional and cloud vendors, which we derived from our analysis. It illustrates that cloud-based business model configurations differ from the traditional model in two primary areas: first, the move from a product vendor towards a service provider, which we denote as enterprise SaaS, and second, the creation of enterprise software platforms that extend the SaaS offering, which we denote as enterprise SaaS+PaaS. We will elaborate on these two business model configurations.
Cloud-based Business Model Configurations
When moving to enterprise SaaS, enterprise software vendors have diversified the customer value proposition, first by offering web-based access to business applications with full functional scope, but also smaller packages with restricted functionalities, such as contact management for Salesforce Sales Cloud and employee management for SAP Business ByDesign. Second, they complement traditional functionalities by leveraging technology advances, in particular web and mobile front ends, integration with social media, and advanced analytics. In addition, they have extended their customer bases, notably to the small and medium-sized segments. With cloud computing, vendors also tend to replace offline customer relationships with online lifecycle services. Although the traditional relationships with integrators and sales representatives remain with cloud solutions, they tend to lose importance. Customers are provided with online subscriptions to purchase enterprise software; online services guide them along the implementation of their cloud solution and train them in using the software. Finally, customers can access online stores to extend their solutions' functionalities with add-ons. Compared to traditional enterprise software, cloud solutions lead to a new revenue model that is challenging for traditional vendors. Instead of paying significant upfront license fees and annual maintenance fees equivalent to approximately 20% of the initial investment, customers pay only for what they use. Therefore, not all revenue streams mentioned in the literature appear in our cloud business model analysis. In contrast to consumer-oriented SaaS, we do not find any free, pure pay-per-use (not based on subscription, but only on volume) or advertising model for enterprise software. Not only revenue streams are impacted while delivering SaaS, but also cost structures and required resources. In addition to the traditional core activities of software development, sales, marketing, and support, software vendors must manage IT infrastructure and operations. The provision of cloud enterprise software is resource and cost-intensive, since it requires data centers and other physical infrastructure as well as operational teams.
Enterprise SaaS+PaaS, as the second business model configuration, which we observe only in a subset of our sample (Salesforce Sales Cloud, Netsuite ERP, SAP Business ByDesign), represents a significant extension of the SaaS model, through the bundling and integration of the core product with third-party offerings. Given the restricted possibilities to provide customized SaaS, we observe -in the case of Salesforce.com -that integrators and implementation partners play a significant role in providing specialized add-on functionalities to niche segments. By providing developers with tools that allow them develop and deploy add-ons, enterprise software vendors are moving from packaged software vendors towards becoming platform providers. A so-called multisided platform, this model requires the involvement of two interdependent groups to grow and to create value [16] , [44] : SaaS users and PaaS developers. While PaaS developers pay to develop and sell applications through software vendors' online stores, SaaS users pay for their usage. As a result, each customer segment brings its own revenue stream. Figure 2 shows the two complementary business model configurations and associated revenue streams: In the case of enterprise SaaS, enterprises consume core business applications on demand and pay subscription-based and other fees according to their use. With the extension to enterprise SaaS+PaaS, additional PaaS capabilities serve developers, who pay to access the platform in order to develop add-ons. These add-ons increase the attractiveness of the core business applications and will be sold to enterprises through the app store. While the earned money out of the sales goes to developers, platform providers host the service and sell add-ons to get part of the earned money.
Discussion
Our study reveals that the move from on-premise software to cloud services impacts all nine business model elements and synthesizes the specificities of enterprise software vendors' business model. In view of the radical changes in the business model -on the customer-facing side as well as on the resource base and value configuration side -our study confirms that cloud computing has the characteristics of a disruptive technology for the enterprise software market [12] , [32] ; first, it enables less skilled users to receive the same utility from enterprise software that was previously available only for larger organizations, because services are delivered through a web browser and with recurrent price models. Cloud computing thereby targets customers at the low end of market with modest performance demands, which can benefit from economies of scale to access services. Second, it requires software vendors to build IT infrastructure and the related capabilities in order to operate and maintain cloud solutions. From a financial perspective, this implies significant upfront investments in data centers as well as operating costs, while revenues tend to be very low in early phases after market entry owing to the recurring service fees and the absence of upfront payments. Finally, the move towards cloud-based enterprise software disrupts the existing value networks. The roles in the existing ecosystem [32] -of software developers, ISVs, and service providers -are changing due to the characteristics and online delivery of cloud solutions. While partners have always played important roles in selling and implementing enterprise software, customer relationships rely more intensively on direct online channels in the case of cloud solutions. This change in channel mix in favor of direct and online channels has not been discussed in prior literature, but has a major impact on the evolution of software vendors' ecosystems where ISVs, VARs, and integrators traditionally played an important role [32] . New partners gain importance in the delivery of cloud solutions, and third-party services are integrated into SaaS and PaaS offerings, resulting in a vertically integrated ecosystem of infrastructure and technology providers, add-on developers, and channel partners.
As noted, revenue and price models have been one of the focus areas of prior research. Interestingly, not every option mentioned in the literature (and applied in the context of consumer-oriented cloud services) appear in our cloud business model analysis. From a SaaS perspective, most vendors offer different types of subscription models with some pay-per-use elements, but we do not find any pure pay-per-use (only on volume) or advertising model. From a PaaS perspective, we do not see admission fees, advertising, or fees related to the publication of new application versions. These findings confirm that cloud-based enterprise software is a dedicated category of cloud services that does not share the same revenue and price models as cloud offerings for private users.
Our analysis complements existing research -in particular Luoma et al. [38] (see Table 2 ): On the one hand, it refines their enterprise SaaS business model by a detailed analysis of the nine business model components and their configurations. On the other hand, our findings extend Luoma et al.'s work [38] by adding the enterprise SaaS+PaaS business model configuration. Certain cloud providers offer complete cloud platforms for integrating third-party offerings into their core services in addition to delivering mass-customized applications via the internet. 
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Conclusion
With its focus on software vendors and their business models, our research fills a gap in the existing studies on cloud-based enterprise software, which mostly focus on cloud adoption from a user perspective. Our findings broaden the prevailing perspective on cloud-based enterprise software as enterprise SaaS and identifies the emerging enterprise software platforms (enterprise SaaS+PaaS) as additional business model configuration. The following section discusses our research contribution and the implications for practice and research. We conclude by outlining the limitations and suggesting future research opportunities.
Contribution
The few existing studies on enterprise software either proposed business model categories or analyzed specific mechanisms (such as price revenue models) implied by offering cloud services from a vendor perspective. Our research complements these studies by delineating the detailed implications of moving towards cloud computing on the customer-facing side as well as on the side of resource bases, value configuration, and financials.
Our research relies on a qualitative and systematic approach that analyzes four cloud-based enterprise software offerings and two of their traditional on-premise counterparts based on the nine elements of Osterwalder and Pigneur's business model canvas [44] . Our findings reveal that cloud computing's implications go far beyond migrating on-premise solutions to online software delivery and introducing a pay-per-use model or a subscription revenue model. On the contrary, it impacts all nine business model elements: In the customer-facing elements, cloud offerings comprise new functionalities (i.e. analytics, social media), new customer segments (SME), and new channels and customer relationships, to offer direct access to solutions. Concerning the resource base and value configuration, cloud software providers not only need to develop web-based applications, but also need to provision them as well as operate and maintain the required infrastructure for customers. This implies new activities and resources, unless software vendors rely on an external service (IaaS). Our analysis shows that, to compensate the lack of in-depth customization resulting from the multitenant model, software vendors provide a development platform (PaaS) that allows developers to develop and deploy add-ons that will be installed on cloud-based enterprise software through online stores. In doing so, they complement the SaaS business model with PaaS and thereby evolve into multisided platforms. They address two customer segments -users and developers -with different value propositions. The main contributions of our research are the characteristics of cloud-based business models and two alternative business model configurations: enterprise SaaS and enterprise SaaS+PaaS.
Implications
Our study allows researchers and practitioners to better understand how cloud computing shapes value creation for enterprise software and the associated business models.
From a practitioner perspective, our research synthesizes the strategic choices of business software vendors who are moving towards the cloud along two alternative business model configurations: First, they need to decide on their core cloud offerings for end users while setting an appropriate degree of vertical integration. Second, they need to determine whether they restrict themselves to pure SaaS or intend to become platform providers, combining SaaS and PaaS. This choice has several impacts on software vendors' ecosystems, in which developers traditionally act as partners rather than customers that are paying for development platforms. Traditional partners such as VARs and ISVs will increasingly productize their industry-specific and segment-specific knowledge in the form of extensions to core cloud solutions. At the same time, they will have to pay for the development platform and resources, and will share revenues with the core enterprise software vendor. Existing vendors of complementary software will have to decide whether to participate in the development platform to stay in or extend their business.
From an academic perspective, our research relativizes the strict separation of SaaS and PaaS in prior literature. It also confirms the disruptive nature of cloud computing in the area of enterprise software along two business model configurations, enterprise SaaS and enterprise SaaS+PaaS. We conclude that enterprise software will increasingly become a platform business. As a multisided platform business, cloud-based enterprise software will exhibit significant network effects, as already demonstrated by Salesforce.com. The challenge for enterprise software providers is to reach critical mass to benefit from positive same-side and cross-side network effects: The more SaaS users there are, the more PaaS developers (and integrators) will be attracted by the solution. If there are not enough SaaS users, PaaS developers may switch to another cloud solution. One the other hand, if there are not enough applications in the store, SaaS users may lack specific functionalities or customization of the cloud solution and may also switch to another solution. Clearly, both groups are needed in order to generate attraction and create value.
